Objectives: To determine the association between patients' functional status at discharge from inpatient rehabilitation and 30-day potentially preventable hospital readmissions. A secondary objective was to examine the conditions resulting in these potentially preventable readmissions. Design: Retrospective cohort study. Setting: Inpatient rehabilitation facilities submitting claims to Medicare. Participants: National cohort (NZ371,846) of inpatient rehabilitation discharges among aged Medicare fee-for-service beneficiaries in 2013 to 2014. The average age was 79.1AE7.6 years. Most were women (59.7%) and white (84.5%). Interventions: Not applicable. Main Outcome Measures: (1) Observed rates and adjusted odds of 30-day potentially preventable hospital readmissions after inpatient rehabilitation and (2) primary diagnoses for readmissions. Results: The overall rate of any 30-day hospital readmission after inpatient rehabilitation was 12.4% (nZ46,265), and the overall rate of potentially preventable readmissions was 5.0% (nZ18,477). Functional independence was associated with lower observed rates and adjusted odds ratios for potentially preventable readmissions. Observed rates for the highest versus lowest quartiles within each functional domain were as follows: self-care: 3.4% (95% confidence interval [CI], 3.3e3.5) versus 6.9% (95% CI, 6.7e7.1), mobility: 3.3% (95% CI, 3.2e3.4) versus 7.2% (95% CI, 7.0e7.4), and cognition: 3.5% (95% CI, 3.4e3.6) versus 6.2% (95% CI, 6.0e6.4), respectively. Similarly, adjusted odds ratios were as follows: self-care: .70 (95% CI, .67e.74), mobility: .64 (95% CI, .61e.68), and cognition: .84 (95% CI, .80e.89). Infection-related conditions (44.1%) were the most common readmission diagnoses followed by inadequate management of chronic conditions (31.2%) and inadequate management of other unplanned events (24.7%). Conclusions: Functional status at discharge from inpatient rehabilitation was associated with 30-day potentially preventable readmissions in our sample of aged Medicare beneficiaries. This information may help identify at-risk patients. Future research is needed to determine whether follow-up programs focused on improving functional independence will reduce readmission rates. 
Another recently adopted measure is the Potentially Preventable Within Stay Readmission Measure for Inpatient Rehabilitation Facilities. 2 This measure holds providers accountable for potentially preventable readmissions occurring during inpatient rehabilitation, the day of discharge, or the day after discharge. The postdischarge measure starts when the within stay one ends and holds providers accountable for readmissions occurring over the next 30 days (ie, days 2e32 postdischarge). 2 The conceptual definition of potentially preventable used for both measures is as follows, "For certain diagnoses, proper care and management of patients' conditions (in the facility or by primary care following discharge) along with appropriate, clearly explained and implemented discharge instructions and referrals, can often prevent a patient's readmission to the hospital." 3(p23) The recent adoption of these 2 measures highlights the growing emphasis on readmissions considered potentially preventable. By definition, potentially preventable readmissions imply a clinically appropriate target for improvement.
Demonstrating that postacute care is a valuable component of the continuum of care after illness or injury is important as payment reforms (eg, episode-based payment models) are implemented. Hospitals are increasingly incentivized to contain costs over extended episodes of care (eg, 90d), and spending on postacute care has been identified as a target for cost saving. 4, 5 Inpatient rehabilitation care is costly. 6 In 2015, the average cost per case in this setting was >$19,000. 7 Under episode-based payment models, hospitals will be financially motivated to discharge patients to the most cost-effective postacute setting. Inpatient rehabilitation facilities will need to prove that this level of care leads to better long-term outcomes and less downstream spending. Low postdischarge hospital readmission rates may help demonstrate the value of care provided in this setting.
Understanding the risk factors associated with potentially preventable readmissions, and the conditions resulting in these readmissions, can help inform prevention efforts. Because patients' functional status at discharge from inpatient rehabilitation is associated with 30-day unplanned readmissions, 8 we hypothesized that functional status would also be associated with 30-day potentially preventable readmissions. Understanding the relation between discharge functional status and potentially preventable readmissions could have implications for inpatient rehabilitation care delivery, discharge planning, and care transitions. The primary objective of our study was to determine the association between patients' functional status at discharge from inpatient rehabilitation and 30-day potentially preventable readmissions. We used the hospital readmission diagnoses included in the Potentially Preventable 30-Day Post-Discharge Readmission Measure for the Inpatient Rehabilitation Quality Reporting Program, but did not replicate the measure. We categorized functional status into the following 3 domains: self-care, mobility, and cognition. The association may vary across the domains, and this information will help guide targeted prevention efforts. To further guide these efforts, a secondary objective of our study was to examine the conditions resulting in potentially preventable readmissions.
Methods

Data sources
The study was approved by the university institutional review board. We obtained Centers for Medicare and Medicaid Services (CMS) data after establishing a data use agreement. We used the following 100% Medicare files from 2012-2014: Inpatient Rehabilitation Facility-Patient Assessment Instrument (IRF-PAI), Medicare Provider Analysis and Review (MedPAR), and Beneficiary Summary. IRF-PAI files contain assessment records for inpatient rehabilitation stays. This information is submitted to the CMS and used to determine payment under the fee-for-service prospective payment system. 9 We used IRF-PAI files to extract information on patients' rehabilitation impairment group and functional status. MedPAR files contain final claims for all Medicare fee-for-service inpatient stays, including acute care hospitals, inpatient rehabilitation facilities, skilled nursing facilities, long-term acute care hospitals, and psychiatric hospitals. 10 We extracted information on acute care hospitalizations prior to, during, and after inpatient rehabilitation from these files. Finally, we extracted sociodemographic and enrollment (ie, fee-for-service vs Medicare Managed Care) information from Beneficiary Summary files. 11 MedPAR, IRF-PAI, and Beneficiary Summary files were linked using encrypted unique beneficiary identification numbers.
Participants
The population of interest was aged Medicare beneficiaries discharged from inpatient rehabilitation. Cohort selection is presented in figure 1 . We included all discharges occurring between January 1, 2013, and October 30, 2014 (nZ737,056). To be conservative, we did not include discharges after October 30th because readmissions occurring at the end of the post-inpatient rehabilitation observation window and lasting >28 days would not be included in the 2014 claims files. We restricted age to !66 years so that we would have claims data for a 6-month look back on all included beneficiaries. Patients could have multiple inpatient rehabilitation stays over the study period. To ensure we did not include rehabilitation stays in the postdischarge observation window of another included stay, we excluded cases with a rehabilitation discharge in the prior 32 days. Our focus was patients receiving inpatient rehabilitation immediately after a hospitalization, so we excluded patients without a hospital stay within 1 day of inpatient rehabilitation admission. Per specifications of the 30-day potentially preventable readmission measure, we excluded inpatient rehabilitation stays for patients who discharged directly to the hospital. 3 We did not exclude those discharged to other nonacute care settings (eg, skilled nursing facilities). We also excluded patients who discharged against medical advice, and those who did not survive their rehabilitation stay and 32 days after discharge. Finally, we excluded patients who were in Medicare Managed Care at any point over the 6 months prior to or 32 days after inpatient rehabilitation because we would not have claims data during these periods. The final cohort included 371,846 inpatient rehabilitation discharges.
List of abbreviations:
CI 3 Diagnoses were grouped into the following categories by measure developers: inadequate management of infection (eg, septicemia, urinary tract infection), inadequate management of chronic conditions (eg, heart failure, obstructive bronchitis), and inadequate management of other unplanned events (eg, kidney failure, atrial fibrillation). 3 The 30-day observation window for the measure is days 2 through 32 post-inpatient rehabilitation discharge. 3 We used this window and reviewed MedPAR claims to determine whether or not a patient was readmitted, and if so, whether the readmission diagnosis was on the list for the potentially preventable quality measure.
Functional status
The predictor of interest was patients' functional status at discharge from inpatient rehabilitation. Functional status is assessed at admission and discharge as part of the larger IRF-PAI. 9 The functional data elements collected are the 18 items from the FIM. Patients' level of independence on each item is rated on a 7-point scale. Higher scores indicate greater independence and lower burden of care. We created self-care, mobility, and cognition functional domains. 12 The self-care domain included 6 items related to eating, grooming, bathing, dressingeupper body, dressingelower body, and toileting (score range, 6e42). The mobility domain included 5 items related to transfers, walking/wheelchair mobility, and ability to climb stairs (score range, 5e35). The cognition domain included 5 items related to comprehension, expression, social interaction, problem-solving, and memory (score range, 5e35). 9 The remaining 2 items from the FIM are related to bowel and bladder management. We included discharge status on these items as covariates in the multivariable analyses.
Covariates
We extracted the following sociodemographic information from Beneficiary Summary files: age, sex, race/ethnicity (white, black, Hispanic, or other), disability entitlement (disability the original reason for Medicare eligibility, yes/no), and dual eligibility (eligible for Medicare and Medicaid, yes/no). We defined the hospitalization immediately preceding inpatient rehabilitation as the index hospitalization. We reviewed MedPAR claims to determine the number of hospitalizations over the 6 months prior to the index hospitalization and to gather information on the index hospitalization, including primary diagnosis (International Classification of Diseasese9th Revision), length of stay (days), intensive care or coronary care unit utilization (yes/no), and comorbid conditions. We grouped hospital diagnoses into the clinically meaningful Clinical Classification Software a multilevel diagnostic categories developed by the Agency for Healthcare Research and Quality's Healthcare Cost and Utilization Project. 13 We used the Elixhauser comorbidity measure to identify comorbidities present during the index acute care hospitalization. The comorbidities included in this measure represent diagnoses secondary to the admitting diagnosis that may affect health care utilization and/or mortality. 14 We also used claims in the MedPAR file to identify program interruptions during inpatient rehabilitation (yes/no). Program interruptions are defined by the CMS as temporary (ie, 3d) transfers from the inpatient rehabilitation facility to another setting (eg, hospital, community), with the patient returning to continue rehabilitation. 9 
Data analysis
We calculated observed rates and corresponding 95% confidence intervals (CIs) of 30-day potentially preventable readmissions for the overall sample and by patient characteristic. To examine the association between patients' functional status at discharge from inpatient rehabilitation and 30-day potentially preventable readmissions, we constructed a multilevel logistic regression model (PROC GLIMMIX in SAS software b ). Multilevel logistic regression allowed us to estimate a dichotomous outcome (potentially preventable readmission, yes/no) while accounting for the clustering of patients within inpatient rehabilitation facilities. Because of multicollinearity between self-care and mobility scores when both were included in the model, we estimated separate models for each with cognition scores and the following covariates: age; sex; race/ethnicity; disability entitlement; dual eligibility; number of hospitalizations over prior 6 months; number of comorbidities; index hospitalization diagnostic category, length of stay, and intensive care or coronary care unit utilization; and inpatient rehabilitation admission impairment group, program interruption, and bowel/bladder management score. We categorized performance on the functional domains into lowest quartile, interquartile range, and highest quartile for analyses. To examine how different combinations of discharge self-care and mobility functional status (eg, patients in top quartile for self-care and bottom quartile for mobility) affected 30-day potentially preventable readmission rates, we also calculated rates for all combinations of performance across the self-care and mobility domains. We used IBM SPSS 23 c and SAS version 9.4 b software for all analyses.
Results
Participant characteristics
The average age of the cohort was 79.1AE7.6 years. Most were women (59.7%) and white (84.5%). Cohort characteristics are presented in table 1.
Thirty-day potentially preventable readmissions
The overall rate of any 30-day hospital readmission after discharge from inpatient rehabilitation was 12.4% (nZ46,265). When limited to potentially preventable hospital readmissions, the overall rate was 5.0% (nZ18,477 
Discussion
In this national cohort of aged Medicare beneficiaries, patients' functional status at discharge from inpatient rehabilitation was associated with their risk of a potentially preventable readmission over the following 30 days. Compared with patients in the lowest quartiles, those in the top quartiles for mobility, self-care, and cognition had 36% lower, 30% lower, and 16% lower odds of readmission, respectively. Our findings extend previous work demonstrating the association between functional status after inpatient rehabilitation and hospital readmissions. 8, [15] [16] [17] The focus is shifting to identifying readmissions that may be avoidable and therefore represent amenable targets for care improvement initiatives. Our findings indicate functional status may be a risk factor for potentially preventable hospital readmissions after inpatient rehabilitation.
Functional recovery during inpatient rehabilitation is a patientcentered outcome. Accordingly, improving patients' functional independence is the primary goal of care in this setting. 7 This is recognized at the policy level, and providers are becoming increasingly accountable for patients' functional outcomes. The IMPACT Act mandates the development of standardized functional measures for postacute settings.
1 These measures will be used to assess quality of care.
1 Functional status at discharge from inpatient rehabilitation is associated with a resource use metric mandated by the IMPACT Act: 30-day potentially preventable readmissions.
1 Therefore, maximizing patients' functional outcomes during inpatient rehabilitation may lead to higher value care by improving provider performance on both quality and resource use metrics. Continuing to improve the value of inpatient rehabilitation will be critical as payment reforms (eg, episodebased payments) are implemented.
Episode-based payment models extend episodes of care across providers and settings. 18 Through these and other quality initiatives, providers are financially incentivized to deliver efficient, coordinated health care. Improving care transitions and postdischarge outcomes are priority areas. 18, 19 To be efficient, efforts x Functional score at discharge from IR. Domains generated from items in the FIM. Self-care: 6 items related to eating, grooming, bathing, dressingeupper body, dressingelower body, and toileting (score range, 6e42); mobility: 5 items related to transfers, walking/ wheelchair mobility, and ability to climb stairs (score range, 5e35); and cognition: 5 items related to comprehension, expression, social interaction, problem-solving, and memory (score range, 5e35). Domain scores categorized as lowest quartile, interquartile range, and highest quartile.
should target at-risk individuals and focus on the common conditions resulting in adverse events (eg, rehospitalizations). A secondary objective of our study was to examine the primary conditions underlying potentially preventable readmissions over the 30 days after inpatient rehabilitation. In our cohort, 44% of the potentially preventable readmissions were for conditions related to infection; the top 3 were septicemia, urinary tract infection, and pneumonia. Heart failure and kidney failure were other common conditions resulting in readmissions. The common conditions point to some potential mechanisms underlying the association between functional status and potentially preventable readmissions. Perhaps older adults with greater independence in selfcare, mobility, and cognition are able to maintain good personal k Functional score at discharge from IR. Domains generated from items in the FIM. Self-care: 6 items related to eating, grooming, bathing, dressingeupper body, dressingelower body, and toileting (score range, 6e42); and cognition: 5 items related to comprehension, expression, social interaction, problem-solving, and memory (score range, 5e35). Domain scores categorized as lowest quartile, interquartile range, and highest quartile.
hygiene, which could lower risk of infections. They may also be more capable of managing chronic conditions and preventing exacerbations. Patients discharged with risk factors for a potentially preventable readmission (eg, functional dependence) may benefit from patient/caregiver education during care transitions. The interdisciplinary inpatient rehabilitation team can proactively prepare the patient and caregivers for preventing infections and managing chronic conditions postdischarge. Our findings highlight that there may be opportunities for further reducing overall readmission rates after postacute care; 40% of all the readmissions we observed in our national cohort were for potentially preventable conditions. Reducing rates of readmissions aligns with the triple aim of health care reform to improve patient experiences, improve the health of populations, and reduce health care costs. 20 The association between patients' functional status at discharge from inpatient rehabilitation and 30-day potentially preventable readmissions has 3 important implications from a care improvement perspective. First, these findings reemphasize the importance of maximizing patients' functional recovery during inpatient rehabilitation. Second, these findings provide insight into which patients may be at increased risk for potentially preventable readmissions. Finally, because functional status is a risk factor, these findings can inform development of prevention programs. 
Mobility
Fig 2
Observed rates of 30-day potentially preventable readmissions for all combinations of levels of performance across the self-care and mobility domains at discharge from inpatient rehabilitation. Domains generated from items in the FIM. Self-care: 6 items related to eating, grooming, bathing, dressingeupper body, dressingelower body, and toileting (score range, 6e42); and mobility: 5 items related to transfers, walking/wheelchair mobility, and ability to climb stairs (score range, 5e35). Domain scores categorized as lowest quartile, interquartile range, and highest quartile. Number of discharges within each category (from left to right on figure): self-care <28 and mobility <18 (nZ64,550); self-care <28 and mobility 18 to 26 (nZ28,474); self-care <28 and mobility >26 (nZ591); self-care 28 to 36 and mobility <18 (nZ22,255); self-care 28 to 36 and mobility 18 to 26 (nZ128,988); self-care 28 to 36 and mobility >26 (nZ40,556); self-care >36 and mobility <18 (nZ851); self-care >36 and mobility 18 to 26 (nZ31,559); and self-care >36 and mobility >26 (nZ54,022). 
Study limitations
We used administrative and assessment data to address our study objectives. This provided a national sample of aged Medicare beneficiaries. However, there are limitations to using these files to address research questions, including a lack of information regarding the accuracy of data entry. 21 These data files also do not include robust sociodemographic information. There are likely sociodemographic characteristics (eg, availability of caregivers) which influence readmission rates. Access to inpatient rehabilitation facilities and hospitals and other market factors may also influence potentially preventable readmission rates. These factors are not accounted for in this study.
We used the list of diagnoses developed for the 30-day potentially preventable readmission measure to identify our outcome. The diagnoses on the list may have varying degrees of preventability, and some readmissions for these conditions may be unavoidable. However, we followed the list specified for the measure because these are the diagnoses that will be used for quality reporting. Although we used the readmission diagnoses from the measure, we did not replicate the cohort selection criteria. Our cohort is older (79.1 vs 75.3y, respectively) 7 and likely healthier than the overall Medicare fee-forservice inpatient rehabilitation population, which limits the generalizability of our findings. Our findings are generalizable to the Medicare fee-for-service population age >65 years who survive for 32 days post-rehabilitation discharge. Findings may differ for younger individuals, sicker individuals, and those with a different payer (eg, Medicare Managed Care, private insurance).
Our analyses are observational, and results should be interpreted as such. We observed an association between patients' functional status at discharge from inpatient rehabilitation and 30-day potentially preventable readmissions. This association remained after adjusting for patients' sociodemographic and clinical characteristics and held across the functional domains of self-care, mobility, and cognition. Our findings provide insight into identifying patients who are at-risk, but not whether improving patients' functional independence will reduce rates. This is something we hypothesize based on our findings.
Conclusions
Patients' functional status at discharge from inpatient rehabilitation is associated with 30-day potentially preventable readmissions. Including information on patients' functional status may be important during care transitions, and patients with limitations in self-care, mobility, or cognitive activities may benefit from customized follow-up programs. Our findings provide insight into identifying patients who are at-risk; however, prospective research is needed to determine whether follow-up programs focused on functional independence reduce readmission rates. 
